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W 1.3 The Algebraic Order of Operations

& SkillA Evaluating numerical expressions by using the rules for the algebraic order
of operations

Recall When several operations occur in the same expression,

+ perform all multiplications and divisions in order from left to right and then
» perform all additions and subtractions in order from left to right.

¢ Example 1
Evaluate the expression 20 + 14 + 7 - 2 by using the algebraic order of
operations.

¢ Solution
20+14+7-2=20+2-2 Divide14by7.
=20+4 Multiply 2 by 2.
=24 Add 20 and 4.
Thus, 20 + 14 = 7 -2 = 24,

¢ Example 2
Evaluate the expression 2 - 2 — 2 + 2 by using the algebraic order of operations.

¢ Solution
2:2—-2+2=4-2-+2 Multiply2by?2.
=4-1 Divide 2 by 2.
= Subtract 1 from 4.

Thus,2-2—-2+2=3.

Evaluate each expression.

1. 16—-8+4 2. 8-20+5

3. 6+5-3 4. 7-15+5

5. 7+45+9 6. 10+14+7

7. 5-9—-4 8. 6-3+2

9. 3+5-2 10. 5+3-4

11. 3-6+4-2 12. 36+6+3

13. 8+12+4-6 14. 3—-1-8+14
15. 4-2+10+5 16. 3+3+3-3+3
17. 8-2+4-1 18. 100-10-5-2
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& SkillB Evaluating numerical expressions that contain parentheses

Recall When several operations occur in the same expression,

+ do all the evaluations inside any parentheses,

« evaluate each expression having an exponent,

« perform all multiplications and divisions in order from left to right, and then
« perform all additions and subtractions in order from left to right.

The underlined letters in the phrase below can help you remember the algebraic
order of operations.

Please Excuse My Dear Aunt Sally
Parentheses
Exponents
Multiplications
Divisions
Additions
Subtractions

¢ Example 1
Simplify (7 + 3) =+ 2.

¢ Solution
(7+3)+2=10+2 Add 7 and 3 inside the parentheses, getting 10.
=5 Divide 10 by 2.
Thus, (7 + 3) + 2= 5.

¢ Example 2
Simplify 43+ (15— 7) - 2.

¢ Solution
43+ (15—T7)-2=64+ (15—-T)-2 Subtract 7 from 15, which gives 8.

=64+8-2 Multiply 8 by 2, which gives 16.
=64+ 16 Add 64 and 16, which gives 80.
= 80

Thus, 43 + (15— 7) - 2 = 80.

Evaluate each expression.

19. 10+-(3+2) 20, 7+ (6+4)-2
21, 5+(®+3)-2 22, 5-(2+3)—-7
23. 63+9+(18-5) 24. 7-(6+5)—10
25. 24-(4+2) 26. 53+6

27. 43-30+2 28. 14+(33-17)
29. 4.22 30. (3°+4)-3
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2.1 The Real Numbers and Absolute Value

& SkillA Comparing real numbers

Recall The symbols used to compare two real numbers are stated and explained below.

Symbol Meaning

< is less than

= isequal to

> is greater than
4 Example

Use <, >, or = to compare each pair of numbers.
a. —3and-5 b. ~13and-1.75 ¢ —102and8.3

4 Solution
a. On anumber line, —3 is located three units to the left of 0 and —5 is located
five units to the left of 0, so —5 is to the left of —3 and —3 is to the right of
—5 on the number line. Thus, -3 > —5and -5 < —3.

b. Represent both — 1%— and —1.75 as mixed numbers or as decimals. Then
compare them.

When — 1% is represented as a decimal, it is —1.75, so ~1-2— = —1.75.

c. Negative numbers are always to the left of 0 on the number line, and positive
numbers are always to the right of 0 on the number line.

—10.2 is to the left of 0, and 8.3 is to the right of 0, so —10.2 < 8.3 and
8.3>—-10.2.

Use <, >, or = to compare each pair of numbers.

1. 2.45and —2.45 2. %and 1% 3. 2.6and 2—2— 4. —2and A%
5. —11and —12 6. 2§and—l7§ 7. 0and45 8. Oand 45

& SkillB Finding opposites and absolute value

Recall You find the opposite of a positive number by changing its sign from + to —.
You find the opposite of a negative number by changing its sign from — to +.

¢ Example
Find the opposite of each number.
a. -102 b.5

¢ Solution
1

a. The opposite of —10.21is 10.2. b. The opposite of 5% is 751.
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Find the opposite and the absolute value of each number.

1 9 _ 56

9. 233 1. % o - 12 -2
13. 1256 14, —1256_______  15. 1200 _____ 16. —0.13
17. —1356 18. 32 19. 227 20. 100}
i - i i 7 . 1004

&SkillC Simplifying expressions involving opposites and absolute value

Recall When you simplify an expression, you follow the order of operations. You also take
the simplification step by step.

¢ Example 1
Simplify —(—12.8).
4 Solution
You need to write the opposite of the opposite of 12.8. This is exactly 12.8.

& Example 2
Simplify —124 — 19|.
4 Solution

—124 — 191 = —15l Perform the subtraction.
= -5 Take the absolute value of 5.
Thus, —124 — 19{ = —5.

¢ Example 3
Simplify {-2] - |-9I.
¢ Solution
I-2]-1-91=2-9 Take the absolute value of -2 and of -9.
=18 Perform the multiplication.

Thus, |-2! - |-9] = 18.

Simplify each expression.

21. —|-2.8| 22. —12+9l 23. |-5!- 16l
24. —(I-21+1-2]) 25. |-2| - 12| 26. 12.5 - 12,5
27. 12 +8|—12+3| 28. 12 +3-12+ 3| 29. (2+6) 162l

14 Reteaching Masters Algebra 1
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2.3 Subtracting Real Numbers

& Skill A Subtracting real numbers by using a number line

Recall Subtraction is the inverse of addition.

To subtract one real number from another on the number line, start at 0 and move
to the position of the first number. From that point, move the number of units
indicated by the second number but in the opposite direction of the sign of the
number.

¢ Example
Subtract: 3 — (—4).

¢ Solution
First, move 3 units to the right. Then, starting at 3, move 4 units to the right
rather than to the left. The ending point is at 7.

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7

»
- -

Thus, 3 — (—4) = 7.

Find each difference. Show your work.

1. 4-(-6)

0

-8 - (-2)

L

0— (=3

Algebra 1 Reteaching Masters 17
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& SkillB Subtracting real numbers and finding distance on a number line

Recall To subtract b from a, add the opposite of b to a.
a-b=a+(—b

4 Example 1
Find each difference. 2 )
8 —(—3) —24—-46 5 (—-5—)
¢ Solution

8 — (—3)isthesame as 8 + 3. Thus, 8 — (—3) = 11.
—2.4 — 4 6isthesameas —2.4 + (—4.6). Thus, —2.4 —4.6 = 7.

_2 1}, 2.1 AN N §
5 (5)1sthesameas 5+5.Thus, 5 (5) 5

Recall The distance between aand b on the number line equals |b — a, or |a — b]|.

a b

ib-al

¢ Example 2
Find the distance between —9 and 7 on the number line.

¢ Solution
The distance between —9 and 7 is given by |~9 - 7|.
|-9 7] =]-16|
=16
Thus, the distance between —9 and 7 is 16 units.

Find each difference.

6.

9.

12.

15.

-38—-(—14) __ 7. 28— (—15) _— 8. 12— (-28)
25-(-23) ___ 10. 20—-(-18 ____ 11. —64-26
-16-45 _________ 13. -14-14 _______  14. -28-(-14)
-39-(56) 16, 78-(47 _____ 17. -36-122

Find the distance between each pair of points on the number line.

18. 5and 15 - 19. —8and -3 ___20. —4and11
21. —18and-38__ ___  22. 43and 12 _ 23. 24and36
24. -43and 6 ______ 25. 85and 112 26. zand 25
18 Reteaching Masters Algebra 1
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e 26 Adding and Subtracting Expressions

@ Skill A simplifying expressions with like terms
Recall Like terms can be combined by using the Distributive Property.

¢ Example 1
Simplify (—3x + 2) + (8x — 15).
¢ Solution
The terms —3x and 8x are like terms, and 2 and —15 are like terms.
Rearrange the like terms and then simplify.
(-3x+2)+(8x—15) =(—3x+ 8x) + (2 — 15)
={(-3+8)x+ (215
=5x+ (—13),or5x— 13
Thus, (-—-3x + 2) + (8x — 15) = 5x — 13.

¢ Example 2
Simplify 2(—2p + 3q) + (5p + 2¢).
¢ Solution
Apply the Distributive Property, group the like terms, and then simplify.
2(-2p+3q) + (5p + 2q) = 2(—2p) + 2(3g) + (5p + 29)
=(~4p+ 6q) + (bp+ 2q) —4pand 5q are like terms.
6q and 2q are like terms.

= (—4p+ 5p) + (6q + 2q)
=p+8q
Thus, 2(—2p + 3¢) + (5p + 2q) = p + 8¢q.

Simplify the following expressions:

1. (x+6)+ (3x+3) 2. 2m+4)+ (5m~— 6)

3. (12— 17y + (dy+ 10) 4. (2a+6b) + (~6a—b)
5. (-8~ 13)+(2x—-9) 6. 4n+5)+ (3n+6m
7. (Tx—15) + (23 —4x) 8. Bm+17)+ (—m—19)

9. 4p+6g— 11D+ (—8p+6q—3D

10. (B3x—-3y) +(12x—2y) + (11x— y)
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& SkillB Subtracting expressions

Recall The opposite of a + bis found by using the opposite of a and the opposite of b.
—(a+b=—-at+(—b=-a—->b

¢ Example 1
Simplify the expression —(3a — 2}.
4 Solution
Write the opposite of each term.
~@Ba—-2)=-Qa - [-(2)]
=-—3a- (-2
=—-3a+2
Recall To subtract an expression, add its opposite.
¢ Example 2
Simplify the expression (8a — 6b) — (10a + 2b).
4 Solution

To subtract 10a + 2b from 8a — 6b, add the opposite of 10a + 2b.

(8a— 6b) — (10a + 2b) = (8a — 6b) + [—(10a + 2b)]
= (8a—6b) + (—10a — 2b)
= (8a — 10a) + (—6b— 2b)
= —2a+ —8b,or —2a— 8b

Thus, (8a — 6b) — (10a + 2b) = —2a — 8b.
¢ Example 3
Simplify the expression (2 — x) — (—2x).
4 Solution
2-x—(—2x=2-x+2x

=2+x
Thus, (2 —x) — (—2x) =2 + x.

Simplify the following expressions:

11. 4p-9p 12. 8y-17) - 9y
13. 8x— 4+ 11x) 14. (m+ 3n) — bm+ 7n)
15. (13x— 9y — (4x + 10y) 16. (2a+ 6b) — (14a— 11b)

17. —-3p—-2n-9

18. (12x+3y) — (6x+ 2y —4)

19. 8a—6b—-3)—(—2a+4b+7T)

20. 8m+3n—4)—-(3m-2n) —8
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27 Multiplying and Dividing Expressions

& Skill A Multiplying expressions

Recall Inthe expression x°, x is called the base, and 3 is called the exponent.
The exponent tells how many times the base appears as a factor.
For example, X3 = (0 (0 (x), x! = x,and x* = 1.

¢ Example 1
Simplify the expression 3x - (—5x).
¢ Solution
3x- (=5x) = (3x)(-5x)
= QR 5HHX
= —15x%
Thus, 3x - (—5x) = —15x°.
¢ Example 2
Simplify the expression 4x(2x — 3).
¢ Solution

Use the Distributive Property.
4x(2x — 3) = (4x)(2x) — (4% (3)

=8x° — 12x

Thus, 4x(2x — 3) = 8x% — 12x.

¢ Example 3
Simplify the expression 8x* — 3x{x + 1).

¢ Solution
Use the definition of subtraction and then use the Distributive Property.

8x2 —3x(x+ 1) =8x% + (—3x)(x + 1)
=8x% + (—3x(x) + (—3x(1)
8x2 + (—3x%) + (—3x)
5x% — 3x
Thus, 8x2 — 3x(x + 1) = 5x% — 3x.

Simplify the following expressions. Use the Distributive

Property if needed.

1. (—29(11% 2. 5(42) - 2(3%)
3. 20¢+% 4. (2x-3x96

5. x(x +4) 6. 6.3x(x 8

7. (2x+ 10)(5%) 8. x5 %

9. 6x% — x(8x+2) 10. -3% — 4x(2— %)
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@ Skill B Dividing expressions

Recall When you divide an expression by a number, you must divide each term in the
numerator by that number.

4 Example 1

Simplify the expression bat+ 24

6

4 Solution
Use the Distributive Property.

6a+24 _6a + 24 Write a sum.

6 6 6
=a+4 Divide each numerator by 6.
6a + 24
Thus, 3 =a+4.
¢ Example 2

Simplify the expression g(fixg—_gl

¢ Solution
Use the Distributive Property.

8(3x-9) _24x-1T72

6 6
= -273—’-‘ - 162_ Write a difference.
=4x — 12 Divide each numerator by 6.
Thus, 8Bx —9) _ 4x — 12.

6

Simplify the following expressions. Use the Distributive

Property if needed.
63a —450n
1. = 12. — 7
18x + 12 8k — 12
13. ——%— 4. 55
15 70x — 30y 16 35x + 210y
. -5 * 7
17 3(2x + 4y) 18 3x — 8)6
' 6 ) 2
19, 80 + 10%) 20, 12&x 3y
) 10 ) 4
21 5y + 83.4 22 7(-4a — 6)
) 2 ) 1.4

26 Reteaching Masters Algebra 1

"peAsasel sjybu ||y UOISUIM PUB Heyaury ‘)oH Ag @ 1yBluAdog



Copyright © by Halt, Rinehart and Winston. All rights reserved.

NAME CLASS DATE

' Reteaching

- 4. 1 using Proportional Reasoning

& SKill A Writing ratios

Recall A ratio is a comparison of two quantities by division. Key words such as to, for, per,
out of, in, and every may signal a ratio. You can write a ratio as a fraction.

¢ Example
Write a ratio to model the sentence below.
Three out of 10 freshmen take part in athletics.

¢ Solution
Write a fraction. Use the part, 3, as the numerator.

3
10
Use the whole amount, 10, as the denominator.

Express each ratio as a fraction in lowest terms.

1. 10025 2. 30forevery6 ___ 3. 18t016
4. 6to4 5. 6outofl7 ___ 6. 2t0l5
7. 8ineveryl0 8. 2per5 9. 18tol

10. 2000 out of 10,000 people surveyed opposed the bill.

11. In our class of 244 students, there were 8 merit scholars.

12. The inspector found 3 defective parts in a batch of 500.

& SkillB Using cross products in proportions

Recall An equation in which two ratios, % and ‘—CI are equal is called a proportion.

In the proportion% = ‘-Cj b and care the means, and a and d are the extremes.
The cross products of the proportion% = -3 are ad and bc.
In any true proportion, cross products are equal. That is, ad = bc.
¢ Example 3 7
Use cross products to find out if the proportion 5 =10 is true.
¢ Solution
The cross products are 3 - 10 = 30and 5 - 7 = 35. Because 30 # 35, the

proportion is not true.
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Determine whether each proportion is true. Justify your
response by using cross products.

4_1 8 _6 10 _ 20
13.5—8 4. 5 =5 15. = =1,
20 _ 5 14 _22 15 25
16. 100 20 17. 16 24 18. 18 36
33 _ 24 45 5 36 _21
19. 22 16 20. 108 12 21. 100 75
@ Skill B solving proportions
Recall You can use cross products to write and solve equations.
¢ Example 1
10 _ 25
Solve 2= x
4 Solution
The cross products are 10x and 12 - 25, or 300.
10x = 300 Set the cross products equal to one another.
x =30
¢ Example 2
x _3
Solvers— =5
¢ Solution
The cross products are 2xand 3 - 1.5, or 4.5.
2x = 4.5 Set the cross products equal to one another.
x =225

Solve each proportion.

z2. =% 23. 2- % 2. 82
25. 2 -2 26. 2K 21. ;=1
28. (5= 29. 3-1 3. 2-2
3. 1% -3 32, 18060 33. 4 - 12

34. A basketball player makes 3 out of 4 free throws. Predict how many
successful shots that she will make if she attempts 24 free throws in

one game.
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S 8.1 Laws of Exponents: Multiplying Monomials

& SkillA Understanding exponents and powers

Recall In the expression 24, 2 is called the base, and 4 is called an exponent. The exponent
tells how many times to multiply the base by itself. Thus, 2* =2-2-2-2 = 16.
16 is the fourth power of 2.

¢ Example 1
Find the value of 3.
¢ Solution
The base 3 is multiplied by itself 5 times.
35=3-3-3-3-3=243

¢ Example 2
Find the value of 5.

4 Solution
Any number raised to the power of 1 is the number itself. Thus, 5! = 5.

Recall When the base is 10, the exponent also tells you how many zeros to place after 1 in
the answer.

¢ Example 3
Find the value of 103,

¢ Solution
The base 10 is multiplied by itself 3 times. The value of 10% is 1 followed by 3
zeros. Thus, 10% = 1000.

Find the value of each expression.

1. 5% 2. 92
3. 108 4. 27
5. 8 6. 38
7. 6! 8. 10*
9. 122 10. 18
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& SkillB Using the Product-of-Powers Property to simplify expressions
Recall If x is any number and m and n are any positive integers, then: x™ - x7 = x™* 1.

¢ Example
Simplify.

¢ Solution
23,04 — 23+4
Thus, 23- 24 =27,

Simplify each product. Then find the value of the expression.

11, 35-34 12, 25.22
13. 10%-103 14, 58.5!
15. 8*-8° 16. 43-4*

& SkiliC Using the Product-of-Powers Property to multiply monomials

Recall To multiply two monomials, multiply the constants and multiply the variables
with the same base.

¢ Example
Simplify (3m*n) (—2m?n).

¢ Solution
Bm'n)(—2n¥n)

@3- -2)(m* - nP)(n- n)
—6mPr?

Simplify each product.

17. (528933 18. (—7¢d®(3c)
19. (—s*H(—5tY 20. (6p°)(apP¢d)
21. (mPr)@Anfr) 22. (@P)(2KrA)(3ah)
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82 Laws of Exponents: Powers and Products

@ Skill A Raising a power to a power

Recall In the expression (23)2, 23 is raised to the second power. Because 23 is used as a fac-
tor two times, (23)2 = 23 - 23 = 26, When you simplify a power of a power, the expo-
nents are multiplied.

¢ Example 1
Find the value of (33)2.

& Solution
(33)3 = 33°3
=30
= 19,683

Recall If xis any number and mand n are any positive integers, then (x™)" = x™".

¢ Example 2

Simplify each expression.

a. (B¥)° b. (2¢9)*
¢ Solution

Find the value of each numerical expression. Simplify each

algebraic expression.

1. (238 2. (393
3. (93 4. (mr)?
5. (2892 6. 5(r%)2
7. (3c5)3 8. (m)?
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@ Skill B Raising a monomial to a power

Recall When a monomial is raised to a power, raise each term to that power. (ab)? means
(ab)(ab). Thus, (ab)2 = ab- ab = (a- a)(b- b) = a°1F.

If x and y are any numbers and n is a positive integer, then (xy)” = x"y".

¢ Example
Simplify (3K2c3)2.

¢ Solution
(30232 = (32) (PP)2(d)2 = Ib P

Simplify each expression.

9. (1092 10. (295
11. (6x%)? 12. (8¢%)°
13. (Gd)* 14. (9mnd)?
15. 4(e'f)? 16. (2p°r)°

@ Skill C  Finding powers of —1

Recall All even powers of —1 are equal to 1.
All odd powers of —1 are equal to —1.

¢ Example
Simplify each of the following:
a. (—03 b. (—2p*
4 Solution

a. (—0%=(-1: 9% = (-1¥9* = ~1(cH) = ~¢*
b. (-2p)*= (-2’ = 16"

Simplify each expression.

17. (—3y%)2 18. (—gh)’

19. (ab?)3(—ab?) 20. (—2Ed3)*(—3cd?3
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- 8.3 Laws of Exponents: Dividing Monormials

@ Skill A Using the Quotients-of-Powers Property

5 .
Recall In a quotient of powers, one power is divided by another. %3 means Z

5
so%g=2-2=4.

[\S113V)
rofro
NN

N

¢ Example 1 7

Find the value of ExR

¢ Solution
37 _3.3-3-3:3-3:3 _3.3.3.3=
ol 3.3.3 =3-3-3-3=281

Recall In the example above, the power of the quotient is the difference between the
powers of the numerator and the denominator.

If x is any number except 0 and m and n are any positive integers, where m > 1,

X" _ m-n
thenx,,—x‘" .

¢ Example 2 202
Simplify the expression 75
4 Solution
202 _ 5(8-3) =

Find the value of each numerical expression. Simplify each

algebraic expression.

1.;_2 Z.%;
3. & g oot
5. 1% 6. —br
7. %%? &5%
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@ Skill B Finding the quotient of monomials
Recall To divide monomials, divide the constants and the variables with the same base.

4 Example

6
Simplify 1220

¢ Solution

(8] -

Simplify each expression.

£y per
9. L | Per
e 10. "5
11. —30&"118 12 24£25
58 H © T332z
—9s!2f 8.4(¥A)?
13. —3@r 1. Spa

© Skill C Finding the power of a fraction

n
Recall If nis a positive number and a and b are numbers, where b # 0, then (3) = %

b
¢ Example
Simplify M)S.
5d?f
¢ Solution
(25d4e5)3 _ (5d2eﬁ) _ 12568
5d*f f f3

Simplify each expression.

15. (2—’3) 16. (‘3562"’)3

n 5
-20¢° d®e'? |2

17. ((—Zc)Z) 18. ((cﬂeﬁ)z)
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it 84 Negative and Zero Exponents

& Skill A Understanding negative and zero exponents

Recall There is a pattern between exponents and powers of the same base.

As the exponents decrease by 1, 24 23 22 2!
the value of the power decreases

by a factor of % 16 8 4 2

¢ Example 1
What is the value of 20?

¢ Solution
Add 29 to the table above and complete the pattern.

24 23 22 2! 20
16 8 4 2 ?
The value of the power decreases by a factor of % s0 20 = 1.

This pattern will hold true for any base that is a nonzero number, x, or L =1

¢ Example 2
What is the value of 2717

¢ Solution
Add 271 to the table above and complete the pattern.

24 23 22 2! 20 2t

16 8 4 2 1 ?
The value of the power decreases by a factor of % so27l =

If x is any number except zero and nis any integer, then x™" =

Evaluate each expression.

1. 40 2. 52
3. 8 4. 41
5. 373 6. 12
7. 573 8 473
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# Skill B simplifying expressions containing negative and zero exponents

Recall To add two integers with the same sign, add their absolute values and keep the
common sign. To add two integers with different signs, subtract their absolute
values and use the sign of the number with the greater absolute value. Subtraction
is the same as adding the opposite.

¢ Example 1
Simplify the expression y > + y°.

¢ Solution
To multiply powers of the same base, add the exponents.

y5- ¥ = y—5+3 = y2

¢ Example 2 A
s . . m
Simplify the expression pug

¢ Solution
To divide powers of the same base, subtract the exponents.

m?

- = m-7T = m3
m

¢ Example 3
Simplify the expression ¢~ - .

¢ Solution
This expression represents a product of powers of the same base, so the product
is found by adding the exponents. Thus, ¢™* - 0 = ¢3+0 = ¢73. Alternatively,
c® = 1 because any base to the zero power equals 1. A factor multiplied by 1 is
itself. Thus, ¢ 3-c0=¢3-1=c3

Simplify each expression.

9. a-a’ 10. c¢2-c¢’
y m?
1. % 12. 2o
13. p®-p° 14. ¢°- g3
15. x8.x3 16. z 528
t 18. 53-58
17. 15 . 53.
19. X -x3-x7 20. 33-3710.36
t5-¢5 47
21 22. —
. t3 4 3
23. 53-59.571 24, a-abd
I.lO . r—2 210 . 2410
25- {5 26' 210
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